Perforated patch recording of L-type calcium current with beta-escin in guinea pig ventricular myocytes.
To establish a perforated patch recording (PPR) mode with beta-escin and compare L-type calcium current (I(Ca,L)) recorded under PPR and normal whole-cell recording (WCR) condition in isolated guinea-pig ventricular myocytes. Single myocytes were dissociated by enzymatic dissociation method. beta-escin was added to the pipette solution to perforate the cell membrane and obtain PPR mode. I(Ca,L) was recorded using PPR and WCR techniques. beta-Escin 20, 25, and 30 micromol/L could permeabilize the cell membrane and obtain PPR mode. With beta-escin 25 micromol/L, the success rate was highest (16/17, 94 %) and the time required for permibilization was 2-15 (8+/-4) min. Run-down of I(Ca,L) was considerably slower in PPR than in WCR condition. The amplitude of I(Ca,L) was decreased by 36 % at 20 min after the formation of WCR, while it was slowly decreased by 8 % at 30 min after the formation of PPR. The current-voltage relation (I-V) curves, activation and inactivation curves of I(Ca,L) were not significantly different between WCR and PPR. The inactivation rate of ICa,L was slower in PPR than in WCR, the faster inactivation time constant (tau(f)) was longer in PPR than in WCR at membrane potentials of -20 mV -- +10 mV (n=6, P<0.05), and the slower time constant (tau(s)) was also longer in PPR than in WCR at membrane potentials of -10 mV to +10 mV (n=6, P<0.05). There was no significant difference between the activation rate in WCR and PPR. Using beta-escin 25 micromol/L can easily obtain stable PPR in isolated guinea-pig ventricular myocytes, and this method is useful in dealing with channels, which show run-down under normal WCR such as L-type Ca channel.